The global market for high protein powdered dairy ingredients is growing. However, poor solubility of these powders causing difficulties for manufactures and customers. Poor hydration frequently generates sediments, flecks and lumps in reconstituted dairy powders. There are two major strategies for developing highly soluble dairy powders: a) reformulation and/or b) new process technologies. This requires an in-depth understanding of the physico-chemical basis for poor rehydration. Microscopy observations facilitate individual particle imaging that can help in controlling and predicting the hydration process [1] . This communication gives a brief overview of the different microscopies techniques used to study hydration for emerging generations of dairy powders.
Scanning Electron Microscopy (SEM). SEM has been used to characterize the surface morphology of anhydrous and humidified (equilibrated at specific relative humidity) dairy powders, such as lactose, whole milk powder, skim milk powder (SMP), whey proteins isolates, milk protein concentrates (MPC) and infant milk formulas [1, 2, 3] . In SEM, electrons rather than photons are used to visualize the sample and serve the same function as light in the LM, but electrons have much shorter wavelengths and therefore higher resolution power (~ 4 nm). Modern SEM instruments fitted with field emission electron sources can operate at significantly lower accelerating voltages (0.1 -5 kV) compared to traditional SEM's and can be used relatively non-conducting materials to be imaged with minimal sample damage [1, 2] . Unfortunately, these types of SEM operate under high vacuum and can be used only for dry powder particles ( Fig. 1 d) . "Environmental" SEM's can operate at normal atmospheric pressure overcome specimen-charging effects and allows direct real-time inspection of hydration in powders [1] .
High speed camera (HSC)/LM. High speed video-microscopy employs HSC fitted to an optical microscope to monitor the hydration process in real time >10,000 frames per second. The primary advantage of this technique is the possibility to extract individual images for the detailed image analysis of the powder during the early stages of rapid wetting, swelling and dispersion (Fig 1 e, f, g, h) . Various image analysis software, such as ImageJ, Image Pro, ZEN blue, etc. can then be used to obtain quantitative data.
